Differential activation of spinal dorsal horn units by subcutaneous formalin injection in the cat: an electrophysiological study.
In our previous report we found that subcutaneous (s.c.) formalin injection into the cutaneous receptive field (RF) of dorsal horn wide-dynamic-range (WDR) units and nociceptive primary afferent units resulted in a tonic, long-lasting increase in firing. However, s.c. formalin injection only resulted in a short-lasting increase in firing of non-nociceptive primary afferent units. In the present study, by using extracellular single-unit recording techniques we further studied effects of s.c. formalin on response properties of identified superficial-layer nociceptive-specific (NS) units and deeper-layer, low-threshold mechanoreceptive (LTM) units of L7 dorsal horn in urethane-chloralose-anesthetized cats. s.c. formalin injection into the RF of NS units resulted in a tonic, long-lasting increase in firing (7.08+/-0.42 spikes/s, n = 5), for more than 1 h, compared with the spontaneous background (1.42+/-0.03 spikes/s, n = 5). Formalin injection into the RF of LTM units also resulted in an increase in firing; however, the duration was short-lasting, for 25-520 s (152.92+/-46.73 s, n = 12). The present study demonstrated that s.c. injection of dilute formalin solution resulted in activation of not only nociceptive but also non-nociceptive dorsal horn units, suggesting that tissue injury caused by s.c. formalin results in vigorous injury discharges of peripheral nerve terminals, which subsequently leads to activation of primary afferent neurons and secondary dorsal horn neurons.